Hot-pressing technique has become common in the laboratories and even in the production lines. In this paper, basic studies on hotpressing, and some properties and applications of hot-pressed oxides are briefly described. A list of the papers and the literatures on hot-pressing and related subjects, though not completed, is provided for the convenience of referring specific subjects.
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(Received August 31, 1974) I Introduction
While so-called normal sintering entirely relys on surface energy as the driving force, pressure sintering or hot-pressing is to apply an external pressure on the compact at elevated temperatures.
This technique. is favorable to obtain the ceramic products with improved microstructures and properties which cannot be, in general, attained by conventional sintering techniques. For instance, full densification can be realized in many oxides at a temperature at which extensive grain growth or secondary recrystallization does not occur. Thus, optimum mechanical properties can be achieved by using this technique because these properties of ceramics are maximized with smaller grain size and higher density.
Hot-pressing technique is also used to form the high temperature materials such as carbides, borides and nitrides which are so less sinterable due to their poor atomic mobilities that they can not sinter to desirable densities by the conventional sintering techniques.
Many examples of the application of hot-pressing to obtain the highly densified refractory materials have been reported in the technical papers. However, fundamental studies on the kinetics and the mechanisms operating in hot-pressing seem to be restricted to simple oxides such as alumina and magnesia.
As the needs for special ceramics will increase, hot-pressing technique is thought to become so common in the ceramic industry that it would be appropriate to outline the hot-pressing technique.
The studies on hot-pressing of oxides will be briefly described along with some properties and ap-.
plications of hot-pressed oxides.
II Hot-pressing system
Hot-pressing systems are usually constructed by the users or the researchers from individual parts; press frame, hydraulic jack, furnace, power supply and heating control devices. Commercially designed units, however, are also available today.
Pressure can be applied uniaxially, or isostatically, but the uniaxial hot-pressing is the standard Heating method of the die assembly varys from one to others. Resistance heating using heating elements, direct application of the current to the die and induction heating are currently adopted.
III Hot-pressed oxide ceramics
In Fig. 3 , densification characters of BeO are illustrated by density-time curves for hot-pressing and normal sintering. In many cases, it is difficult to achieve the relative densities of pure refractory oxides higher than 98% by the conventional techniques without proper additives. Many kinds of high purity refractory oxides have become, commercially available today in the forms of plate and crucible. Table 2 is a list of hot-pressed oxides available as sputtering targets in the United States. The important advantages of hot-pressing are the increased densification rate as well as the increased final density without any additives. These are the main reasons for employing hot-pressing in stead of conventional sintering techniques. Another merit to be emphasized is that hot-pressing can achieve the high density without extensive grain growth as described already. This charac- A photomicrograph of high purity MgO specimen hot-pressed to full density is shown in Mechanical properties of polycrystalline ceramics depend on the grain size as well as on the relative density. Usually mechanical strength of the hot-pressed ceramics is several times higher than that of the conventionally sintered ceramics. Hot-pressed alumina is very often used for the high strength components such as the jigs for bending tests at high temperatures .125) The rods and where d is grain size, d, is initial grain size, and K and K' are rate constants. The figure of n is reported to be 1 to 2/3 about many oxides for normal sintering. In general, grain growth taking place during hot-pressing of oxides is also thought to obey this equation. The experiments on Al2O3 showed n was about 2/3.31) Grain growth is thought to essentially connect with diffusion phenomena, and the applied stress is thought to have an effect to depress the grain growth as the vacancy concentration near the boundaries decreases under compressive stress. However, in the case of Al2O3, extensive grain growth was observed when fluctuating the temperature during hot-pressing at high temperatures.32,68) An example of the microstructures showing this exaggerated grain growth is shown in Fig. 12 . The specimens of this type exhibited poor mechanical strength as anticipated.
In order to achieve full densification, the exaggerated grain growth or secondary recrystallization should be avoided because the grown grains usually entrap many pores which are not likely to disappear even after prolonged heating at high temperatures. Papers and literatures concerning hot-pressing and related subjects are provided . So the detailed informations on the specific subjects can be easily referred . There might be many other papers not listed here. 
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